T-bet/GATA-3 ratio as a measure of the Th1/Th2 cytokine profile in mixed cell populations: predominant role of GATA-3.
The differentiation of naive T-helper (Th) cells towards Th1 or Th2 cells is regulated by the transcription factors T-box expressed in T-cells (T-bet) and GATA-binding protein-3 (GATA-3). In the present study, the gene expression of T-bet and GATA-3 was measured by semi-quantitive reverse transcription polymerase chain reaction (RT-PCR) in Th1 and Th2 cells derived from purified splenic CD4+ T cells from DO11.10/Rag2(-/-) transgenic mice and control BioBreeding (BBc) Wistar rat splenic T cells stimulated under Th1 or Th2 conditions. In both sets of experiments, changes in the ratio of expression of T-bet and GATA-3 reflected changes in the Th1-specific cytokine interferon-gamma (IFN-gamma) and Th2-specific cytokine interleukin (IL)-4. T-bet gene expression was not maintained in fully polarized rat Th1 cells whereas GATA-3 gene expression was maintained in long-term polarized rat Th2 cells, indicating that maintenance of Th1/Th2 status occurred more as a result of altered GATA-3 mRNA expression than T-bet. These transcription factors are up-regulated in several cells that produce type 1 and type 2 cytokines and can be analyzed readily by RT-PCR using total RNA isolated from mixed cell populations or cultured splenocytes thereby providing a surrogate marker of Th1/Th2 cytokine balance under a variety of conditions.